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All reagents and solvents were purchased from commercial sources (Sigma-Aldrich)
and used without further purification unless otherwise stated. Catalysts Ru-2, Ru-3, and Ru-
5 were synthesized by mixing [(PhsP)sRuCl;] with one equiv of ligand. The procedure was
referred to that of Ru-PNX synthesis! but optimized to 75°C temperature and overnight
reaction time. All reactions were monitored by thin-layer chromatography (TLC). All
reactions were carried out under a nitrogen atmosphere unless otherwise stated. Column
chromatography was performed on silica gel (200-300 mesh) and visualized with ultraviolet
light. Ethyl acetate and hexane were used as eluents.'H, and 3C NMR spectra were taken
on Bruker AV300, Bruker AV400, Varian Mercury 400, and Varian/Agilent QANUC 500 with
TMS as an internal standard and CDCl; as solvent unless otherwise stated. GC-MS analyses
were performed with a Thermo TRACE 1300 ISQ LT spectrometer.

I1. Mechanism
Scheme 1. Proposed mechanism for the Ru-catalyzed ketone deoxygenation
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II1. Optimization of Reaction Conditions
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1) Table S1. Screening ligands®

N2H4'H20
[Ru(p-cymene)Cl,],
i Ligand H><H
Ph™ TEt DMSO, KO'Bu Ph™ Et
1aa H,0, 75 °C, overnight 2aa
entry ligand yield(%)P
1 PPh, 6
2 1,2-Bis(dimethylphosphino)ethane 3
3 1,2-Bis(diphenylphosphino)ethane 10
4 1,3-Bis(diphenylphosphino)propane 12
5 1,4-Bis(diphenylphosphino)butane 10
6 1,6-Bis(diphenylphosphino)hexane 13
7 1,4-Bis(dicyclohexylphosphino)butane 14

@1aa (26.5 pL, 0.2 mmol, 1.0 equiv), N2Ha-H,0 (12 uL, 0.24 mmol, 1.2 equiv), H20 (0.2 mL), [Ru(p-cymene)Clz]. (1.6 mg, 0.003
mmol, 1.5 mol%), ligand (0.006 mmol, 3 mol%), KO'Bu (11.2 mg, 0.1 mmol, 0.5 equiv), additive: DMSO (2.6 pL, 0.04 mmol, 20
mol%), 75°C, overnight, under N.. ® Yields were determined by crude *H NMR using mesitylene as an internal standard.

2) Table S2. Screening bases®
N2H4’H20
[Ru(p-cymene)Cl,]»
(0] 1,6-Bis(diphenylphosphino)hexane H H
Ph)kEt DMSO, base Ph>< Et
H,0, 75 °C, overnight

1aa 2aa

base yield(%)°

(0]
S
=
<

KOH

DBU

KsPO,

TMP
1,8-Bis(dimethylamino)naphthalene
Nal

Cs,CO;3

KOBu

0NN WN =
w oo MNP

-
©

?1aa (26.5 pL, 0.2 mmol, 1.0 equiv), N2Ha"H20 (12 pL, 0.24 mmol, 1.2 equiv), H20 (0.2 mL), [Ru(p-cymene)Clz]2 (1.6 mg, 0.003
mmol, 1.5 mol%), 1,6-bis(diphenylphosphino)hexane (2.7 mg, 0.006 mmol, 3 mol%), base (0.4 mmol, 2,0 equiv), additive:
DMSO (2.6 pL, 0.04 mmol, 20 mol%), 75°C, overnight, under N.. ? Yields were determined by crude *H NMR using mesitylene
as an internal standard.

3) Table S3. Screening amount of bases?®

S3



NoH4H,O
[Ru(p-cymene)Cl5],

0] 1,6-Bis(diphenylphosphino)hexane H H
Ph Et DMSO, KO'Bu Ph Et

1aa H,0, 75 °C, overnight 2aa

entry equivalent of KO'Bu yield(%)P

1 0.5 13

2 1.0 1

3 20 19

4 3.0 14

?1aa (26.5 pL, 0.2 mmol, 1.0 equiv), N2HsH20 (12 pL, 0.24 mmol, 1.2 equiv), H20 (0.2 mL), [Ru(p-cymene)Cl;]. (1.6 mg, 0.003
mmol, 1.5 mol%), 1,6-bis(diphenylphosphino)hexane (2.7 mg, 0.006 mmol, 3 mol%), KO'Bu, additive: DMSO (2.6 L, 0.04 mmol,
20 mol%), 75°C, overnight, under N.. ? Yields were determined by crude *H NMR using mesitylene as an internal standard.

4) Table S4. Screening concentration®

N2H4'H20

[Ru(p-cymene)Cl,],
(@) 1,6-Bis(diphenylphosphino)hexane H H

Ph Et DMSO, KO'Bu Ph Et

1aa H,0, 75 °C, overnight 2aa
entry concentration (mol/L) yield(%)b
1 1.0 19
2 2.0 17

?1aa (26.5 pL, 0.2 mmol, 1.0 equiv), N2HaH20 (12 pL, 0.24 mmol, 1.2 equiv), H20, [Ru(p-cymene)Clz]z (1.6 mg, 0.003 mmol, 1.5
mol%), 1,6-bis(diphenylphosphino)hexane (2.7 mg, 0.006 mmol, 3 mol%), KO'Bu (44.8 mg, 0.4 mmol, 2.0 equiv), additive:
DMSO (2.6 pL, 0.04 mmol, 20 mol%), 75°C, overnight, under N.. ? Yields were determined by crude *H NMR using mesitylene
as an internal standard.

5) Table S5. Screening temperature?

N2H4'H20

[Ru(p-cymene)Cl,],
o] 1,6-Bis(diphenylphosphino)hexane H H

Ph)kEt DMSO, KOBu Ph” Et

1aa H,0, 75 °C, overnight 2aa
entry temperature (°C) yield(%)°
1 75 19
2 100 7

?1aa (26.5 pL, 0.2 mmol, 1.0 equiv), N2HsH20 (12 pL, 0.24 mmol, 1.2 equiv), H20 (0.2 mL), [Ru(p-cymene)Cl;]. (1.6 mg, 0.003
mmol, 1.5 mol%), 1,6-bis(diphenylphosphino)hexane (2.7 mg, 0.006 mmol, 3 mol%), KO'Bu (44.8 mg, 0.4 mmol, 2.0 equiv),
additive: DMSO (2.6 uL, 0.04 mmol, 20 mol%), overnight, under N..? Yields were determined by crude *H NMR using mesitylene
as an internal standard.

6) Table S6. Screening amount of additive®
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N2H4'H20
[Ru(p-cymene)Cl,],
(0] 1,6-Bis(diphenylphosphino)hexane H H

X

Ph Et DMSO, KO'Bu Ph Et
H,0, 75 °C, overnight

1aa 2aa
entry equivalent of DMSO yield(%)°
1 0 3

2 0.2 19

3 0.3 17

@1aa (26.5 uL, 0.2 mmol, 1.0 equiv), N2Ha-H,0 (12 uL, 0.24 mmol, 1.2 equiv), H20 (0.2 mL), [Ru(p-cymene)Clz]. (1.6 mg, 0.003
mmol, 1.5 mol%), 1,6-bis(diphenylphosphino)hexane (2.7 mg, 0.006 mmol, 3 mol%), KO'Bu (44.8 mg, 0.4 mmol, 2.0 equiv),
additive: DMSO, 75°C, overnight, under N».? Yields were determined by crude *H NMR using mesitylene as an internal standard.

7) Table S7. Screening additive?®
N2H4'H20
0 Ru-PNN H H

PN >

Ph Et additive, KO'Bu Ph Et
H,0, 75 °C, overnight

1aa 2aa
entry additive yield(%)°
1 THF 14
2 acetone 1"
3 ACN 17
4 y—Valerolactone 14
5 HMPA 20
6 DMSO 27

?1aa (26.5 pL, 0.2 mmol, 1.0 equiv), N2Ha'H20 (12 pL, 0.24 mmol, 1.2 equiv), H20 (0.2 mL), Ru-PNN (4.5 mg, 0.006 mmol, 3.0
mol%), KO'Bu (44.8 mg, 0.4 mmol, 2.0 equiv), additive (0.04 mmol, 20 mol%), 75°C, overnight, under N,. ® Yields were
determined by crude *H NMR using mesitylene as an internal standard.

IV. Other Substrates
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Scheme 2. Substrate scope in methanol conditions® ®

N5H4+H50 (5 equiv)
o) Ru-PNN (3 mol%)

H H
R1)kR2 DMSO (20 mol%), KO'Bu (2 equiv) R1><R2
1 MeOH (0.2 M), 75 °C, overnight 2
H H H H H H
F F F F
17% (5%) 24% (16%) 5% (1%)

H_ H H_ H H_ H
(n/JlIiI;Xi]lIil\C|r%C/JIIiI;XQIIIil\o// Br” Ii Ii “Br

69% (35%) 66% (54%)
H H o H H
/i::::r>K:Me NaO/M\T::::T>x:Ph
HOOC
n.d. n.d.

70%

21 (0.2 mmol, 1.0 equiv), N2Ha"H20 (50 pL, 1.0 mmol, 5.0 equiv), methanol (0.2 mL), Ru-PNN (4.5 mg, 0.006 mmol, 3 mol%),
KO'Bu (44.8 mg, 0.4 mmol, 2.0 equiv), additive: DMSO (2.6 pL, 0.04 mmol, 20 mol%), 75°C, overnight, under N.. ° Yields were
determined by crude *H NMR using mesitylene as an internal standard. Isolated yields were given in the parentheses.

Scheme 3. Substrates not tolerated?
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NoH4H,0 (5 equiv)

0 Ru-PNN (3 mol%)
)k H H
R, R, DMSO (20 mol%), KO'Bu (2 equiv) R1>< R,
1 MeOH or H,O (0.2 M), 75 °C, overnight 2
H H HH H><H
e OO0 oD
HN o) N;/ L\N
n.d n.d. n.d

H H H H
Ph Ph
=
COzMe

n.d. n.d.

21 (0.2 mmol, 1.0 equiv), N2Hs-H,0 (50 pL, 1.0 mmol, 5.0 equiv), methanol (0.2 mL), Ru-PNN (4.5 mg, 0.006 mmol, 3 mol%),
KO'Bu (44.8 mg, 0.4 mmol, 2.0 equiv), additive: DMSO (2.6 puL, 0.04 mmol, 20 mol%), 75°C, overnight, under Na.

Scheme 4. Other substrates with poor yields®
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NoH4°H50 (5 equiv)

o) Ru-PNN (3 mol%)
)k H H
R R, DMSO (20 mol%), KO'Bu (2 equiv) R1>< R,
1 H,0 (0.2 M), 75 °C, overnight 2
H H H H
MeO
i
MeO HO OH
OMe
33% 26%
H H
H H
Ph>©\ M/\/
CN
11% (in MeOH) 34% (in MeOH)

27% (in MeOH) 10% (in MeOH)
21 (0.2 mmol, 1.0 equiv), N2Ha H20 (50 pL, 1.0 mmol, 5.0 equiv), methanol or water (0.2 mL), Ru-PNN (4.5 mg, 0.006 mmol, 3
mol%), KO'Bu (44.8 mg, 0.4 mmol, 2.0 equiv), additive: DMSO (2.6 uL, 0.04 mmol, 20 mol%), 75°C, overnight, under N..® Yields
were determined by crude *H NMR using mesitylene as an internal standard. ° Yields were determined by crude GC using
mesitylene as an internal standard. Isolated yields were given in the parentheses.

V. General Procedure for the Deoxygenation of Ketones

General procedure with liquid ketones

A 10 mL V-shape microwave vial with a magnetic stir-bar was transferred to glovebox and
charged with Ru-PNN (4.5 mg, 0.006 mmol, 3 mol%) and KO'Bu (44.8 mg, 0.4 mmol, 2.0
equiv). The tube was capped with a rubber septum stopper and taken out from the
glovebox. To the microwave vial, hydrazine monohydrate (50 pL, 1.0 mmol, 5.0 equiv),
ketone (0.2 mmol, 1.0 equiv), and DMSO (2.6 uL, 0.04 mmol, 20 mol%) were charged via
Hamilton microliter syringes. Solvent (0.2 mL) was added through a 1 mL plastic syringe.
The tube was placed in a preheated oil bath at 75 °C and the mixture was stirred under an
argon atmosphere overnight. The reaction mixture was cooled to room temperature and
charged with mesitylene (9.2 pL, 0.067 mmol, 0.33 equiv). The solution was diluted with
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diethyl ether filtered through anhydrous MgS0O. followed by silica gel, concentrated, and
then purified by column chromatography on silica gel eluting with pentane: Et,O (100:1-
10:1). The solvent was frozen in an ice-water bath and gently evacuated by vacuum to
afford the products.

General procedure with solid ketones

A 10 mL V-shape microwave vial with a magnetic stir-bar was transferred to glovebox and
charged with Ru-PNN (4.5 mg, 0.006 mmol, 3 mol%), KO'Bu (44.8 mg, 0.4 mmol, 2.0 equiv)
and ketone (0.2 mmol, 1.0 equiv). The tube was capped with a rubber septum stopper and
taken out from the glovebox. To the microwave vial, hydrazine monohydrate (50 uL, 1.0
mmol, 5.0 equiv), and DMSO (2.6 uL, 0.04 mmol, 20 mol%) were charged via Hamilton
microliter syringes. Solvent (0.2 mL) was added through a 1 mL plastic syringe. The tube
was placed in a preheated oil bath at 75 °C and the mixture was stirred under an argon
atmosphere overnight. The reaction mixture was cooled to room temperature and charged
with mesitylene (9.2 uL, 0.067 mmol, 0.33 equiv). The solution was diluted with diethyl
ether filtered through anhydrous MgSO4 followed by silica gel, concentrated, and then
purified by column chromatography on silica gel eluting with pentane: Et,0 (100:1-10:1).
The solvent was frozen in an ice-water bath and gently evacuated by vacuum to afford the
products.

General procedure with hydroxyl, amino and carboxylic acid substituted ketones

A 10 mL V-shape microwave vial with a magnetic stir-bar was transferred to glovebox and
charged with Ru-PNN (4.5 mg, 0.006 mmol, 3 mol%), KO'Bu (67.2 mg, 0.6 mmol, 3.0 equiv)
and ketone (0.2 mmol, 1.0 equiv). The tube was capped with a rubber septum stopper and
taken out from the glovebox. To the microwave vial, hydrazine monohydrate (50 uL, 1.0
mmol, 5.0 equiv), and DMSO (2.6 uL, 0.04 mmol, 20 mol%) were charged via Hamilton
microliter syringes. Water (0.2 mL) was added through a 1 mL plastic syringe. The tube was
placed in a preheated oil bath at 75 °C and the mixture was stirred under an argon
atmosphere overnight. The reaction mixture was cooled to room temperature and charged
with mesitylene (9.2 uL, 0.067 mmol, 0.33 equiv). The solution was diluted with diethyl
ether, filtered through anhydrous MgSO4 followed by silica gel, concentrated, and then
purified by column chromatography on silica gel eluting with pentane: Et,0 (4:1-1:1). The
solvent was frozen in an ice-water bath and gently evacuated by vacuum to afford the
products.

General procedure with sodium carboxylate substituted ketones

A 10 mL V-shape microwave vial with a magnetic stir-bar was transferred to glovebox and
charged with Ru-PNN (4.5 mg, 0.006 mmol, 3 mol%), KO'Bu (67.2 mg, 0.6 mmol, 3.0 equiv)
and ketone (0.2 mmol, 1.0 equiv). The tube was capped with a rubber septum stopper and
taken out from the glovebox. To the microwave vial, hydrazine monohydrate (50 uL, 1.0
mmol, 5.0 equiv), and DMSO (2.6 uL, 0.04 mmol, 20 mol%) were charged via Hamilton
microliter syringes. Water (0.2 mL) was added through a 1 mL plastic syringe. The tube was
placed in a preheated oil bath at 75 °C and the mixture was stirred under an argon
atmosphere overnight. The reaction mixture was cooled to room temperature and charged
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with mesitylene (9.2 L, 0.067 mmol, 0.33 equiv). Concentrate hydrochloric acid was added
dropwise until the solution became acidic. Centrifuge the slurry to isolate the products, and
extract the aqueous solution with diethyl ether. Dry the organic layer, pass through a layer
of silica and evacuate the solvent to afford the remaining products.

VI. Characterization of Products

Hexylbenzene? (2ab) Q/\A/\

Clear colorless liquid. 'TH NMR (500 MHz, CDCl;) 6 7.31 — 7.24 (m, 2H), 7.18 (d, J = 7.5 Hz, 3H), 2.64 —
2.57 (m, 2H), 1.66 — 1.58 (m, 2H), 1.39 — 1.25 (m, 6H), 0.92 — 0.85 (m, 3H). '*C NMR (126 MHz, CDCl;) §
143.0, 128.4, 128.2, 125.5, 36.0, 31.7, 31.5, 29.0, 22.6, 14.1.

1,2-diphenylethane? (2b) O

White solid. 'H NMR (400 MHz, CDCl3) § 7.28 (ddd, J=9.1, 6.3, 0.9 Hz, 4H), 7.25 — 7.13 (m, 6H), 2.93 (s,
4H). 3C NMR (126 MHz, CDCl;) § 141.8, 128.4, 128.3, 125.9, 37.9.

1,2,3,4-tetrahydronaphthalene® (2c) CO

Clear colorless liquid. 'H NMR (500 MHz, CDCI3) 6 7.09 (h, J = 4.6, 4.2 Hz, 4H), 2.80 (h, J= 3.1 Hz, 4H),
1.87 — 1.78 (m, J = 4.3 Hz, 4H). *C NMR (126 MHz, CDCl;) § 137.1, 129.1, 125.4,29.4, 23.2.

(4-ethylphenyl)(methyl)sulfane (2db) \SQ/\

Clear colorless liquid. '"H NMR (400 MHz, CDCl;) § 7.24 — 7.18 (m, 2H), 7.16 — 7.10 (m, 2H), 2.61 (q, J =
7.6 Hz, 2H), 2.47 (s, 3H), 1.22 (t, J = 7.6 Hz, 3H). *C NMR (126 MHz, CDCl3) & 141.5, 134.9, 128.4, 127.3,
28.3,16.5, 15.6. IR wavenumber (cm™) 2963.7, 2921.6, 2872.2, 1493.6, 1121.9, 816.8. HRMS calc. for
CoH,0SNa [M+Na+O]+: 191.0501; found, 191.0493.

O\\ /@/\
S\

~
1-ethyl-4-(methylsulfonyl)benzene ke
Clear colorless liquid. '"H NMR (400 MHz, CDCl;) 8 7.89 — 7.81 (m, 2H), 7.42 — 7.35 (m, 2H), 3.04 (s, 3H),
2.75(q, J = 7.6 Hz, 2H), 1.27 (t, J = 7.6 Hz, 3H). 3C NMR (126 MHz, CDCl) § 150.8, 137.9, 128.8, 127.5,
44.6,28.9, 15.1. IR wavenumber (cm™) 2968.5, 2930.1, 2875.3, 1300.0, 1144.5, 547.3, 517.8. HRMS calc.
for CoH;202SNa [M+Na]+: 207.0450; found, 207.0451.

1-methoxy-4-propylbenzene® Me0/©/\/

Clear colorless liquid. '"H NMR (400 MHz, CDCl3) 8§ 7.13 — 7.05 (m, 2H), 6.87 — 6.78 (m, 2H), 3.79 (s, 3H),
2.53(dd, J=8.5, 6.7 Hz, 2H), 1.68 — 1.54 (m, 2H), 0.93 (t, J = 7.3 Hz, 3H). '3C NMR (126 MHz, CDCl;) §
157.61, 134.81, 129.29, 113.61, 55.24, 37.13, 24.78, 13.77.

Diphenylmethane® (2fa)

Clear colorless liquid. 'H NMR (400 MHz, CDCl3) § 7.33 — 7.25 (m, 4H), 7.24 — 7.13 (m, 6H), 3.99 (s, 2H).
BCNMR (101 MHz, CDCl;) 8 141.1, 128.9, 128.4, 126.1, 41.9.
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1-benzyl-4-methylbenzene’ (2fb)

Brown liquid. '"H NMR (400 MHz, CDCL) & 7.34 — 7.25 (m, 2H), 7.20 (ddt, J= 7.4, 3.1, 1.9 Hz, 3H), 7.15 —
7.06 (m, 4H), 3.96 (s, 2H), 2.33 (s, 3H). °C NMR (126 MHz, CDCls) § 141.4, 138.1, 135.5, 129.1, 128.9,
128.8, 128.4, 126.0, 41.5, 21.0.

1-benzyl-2-methylbenzene? (2fc) O O

Clear colorless liquid. 'H NMR (400 MHz, CDCl;) 6 7.32 — 7.24 (m, 2H), 7.28 — 7.07 (m, 7H), 4.00 (s, 2H),
2.25 (s, 3H). 3*C NMR (126 MHz, CDCl3) 5 140.4, 138.9, 136.6, 130.3, 129.9, 128.7, 128.4, 126.4, 126.0,

125.9,39.4, 19.7.
BuO. ! A~ l

1-benzyl-3,5-dibutoxybenzene (2fd) OBu

Clear colorless liquid. 'H NMR (500 MHz, CDCl3) § 7.29 — 7.13 (m, 5H), 6.97 (d, J = 8.2 Hz, 1H), 6.45 (d, J
=2.4 Hz, 1H), 6.40 (dd, J=8.3, 2.4 Hz, 1H), 3.97 — 3.89 (m, 6H), 1.75 (dddd, /= 15.3, 12.2, 7.6, 6.3 Hz,
4H), 1.55 - 1.38 (m, 4H), 0.97 (dt, J = 18.4, 7.4 Hz, 6H). *C NMR (126 MHz, CDCl;) § 158.9, 157.7, 141.7,
130.4, 128.8, 128.1, 125.5, 122.1, 104.4,99.7, 67.7, 67.6, 35.5, 31.4, 31.3, 19.3, 13.9, 13.8. IR wavenumber
(cm™) 3060.7, 3026.8, 2957.2, 2932.0, 2870.4, 1300.0, 1173.4. HRMS calc. for C2H,30,Na [M+Na]+:

335.1982; found, 335.1978.

UL
1-methoxy-3-(4-methoxybenzyl)benzene (2ga) o~
Clear yellow liquid. '"H NMR (400 MHz, CDCl3) 8 7.20 (td, J= 7.7, 0.8 Hz, 1H), 7.15 — 7.07 (m, 2H), 6.87 —
6.80 (m, 2H), 6.80 — 6.74 (m, 1H), 6.77 — 6.69 (m, 2H), 3.90 (s, 2H), 3.78 (s, 3H), 3.77 (s, 3H). *C NMR
(101 MHz, CDCl3) 6 159.7, 158.0, 143.2, 133.0, 129.8, 129.4, 121.2, 114.6, 113.9, 111.2, 55.3,55.1, 41.0. IR
wavenumber (cm™) 3029.4, 2998.3, 2954.8, 2933.2, 2834.1.4, 1280.3. HRMS calc. for C;sH;sNaO,
[M+Na]+: 251.1043; found, 251.1034.
1-methoxy-4-(4-methylbenzyl)benzene® (2gb) - I I o~
Clear yellow liquid. "H NMR (400 MHz, CDCl3) § 7.14 — 7.03 (m, 6H), 6.90 — 6.79 (m, 2H), 3.89 (s, 2H),

3.78 (s, 3H), 2.32 (s, 3H). 3C NMR (126 MHz, CDCl3) & 157.9, 138.5, 135.4, 133.5, 129.8, 129.1, 128.7,
113.8, 55.2, 40.6, 21.0.

Ph/\©\/\
(E)-1-benzyl-4-styrylbenzene (2h) “ph

White solid. 'H NMR (400 MHz, CDCly) & 7.54 — 7.47 (m, 2H), 7.47 — 7.41 (m, 2H), 7.35 (dd, J= 8.4, 6.9
Hz, 2H), 7.35 — 7.26 (m, 2H), 7.29 — 7.19 (m, 2H), 7.20 (td, J = 6.1, 1.8 Hz, 4H), 7.08 (d, J = 1.6 Hz, 2H),
4.00 (s, 2H). *C NMR (126 MHz, CDCls) § 141.0, 140.7, 137.4, 135.3, 129.3, 128.9, 128.6, 128.5, 128.5,
128.1, 127.5, 126.6, 126.4, 126.1, 41.7. IR wavenumber (cm™) 3079.0, 3053.5, 3022.3, 2921.0, 2852.5,
1491.5, 1448.5, 1416.8. HRMS calc. for CaHyo [M+H]+: 271.14813; found, 271.14840.

Ph
. X
1-benzyl-4-(dec-1-yn-1-yl)benzene (2i)

Clear yellow liquid. "H NMR (500 MHz, CDCls) § 7.33 — 7.26 (m, 4H), 7.25 — 7.13 (m, 3H), 7.13 — 7.07 (m,
2H), 3.96 (s, 2H), 2.38 (t, J= 7.1 Hz, 2H), 1.43 (p, J= 7.0 Hz, 2H), 1.37 — 1.21 (m, 10H), 0.97 — 0.77 (m,
3H).
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BC NMR (126 MHz, CDCl;) & 140.7, 140.5, 131.6, 128.9, 128.8, 128.5, 126.1, 121.8, 90.1, 80.4, 41.7, 31.8,
29.2,29.1,28.9,28.8,22.7, 19.4, 14.1. IR wavenumber (cm™') 3027.0, 2953.9, 2924.0, 2854.0, 1508.1,
1494.4, 696.6. HRMS calc. for Co3Hy9 [M+H]+: 305.22638; found, 305.22638.

e

1-benzyl-3,5-difluorobenzene (2j) F

Clear colorless liquid. 'H NMR (400 MHz, CDCls) § 7.36 — 7.13 (m, SH), 6.71 (t, J = 1.9 Hz, 1H), 6.69 (t, J
=2.0 Hz, 1H), 6.64 (tt, J = 9.0, 2.4 Hz, 1H), 3.95 (s, 2H). 3C NMR (126 MHz, CDCl;) § 163.0 (dd, J = 12.8,
248.0 Hz), 145.0 (t, J=9.0 Hz), 139.4, 128.9, 128.7, 126.6, 111.6 (dd, /= 6.3, 12.6 Hz), 101.6 (t,J = 25.5
Hz), 41.6 (t, J= 2.6 Hz). '°F NMR (376 MHz, CDCl3) 5 -110.4 —-110.5 (m, J=1.9 Hz, 7.5 Hz). IR
wavenumber (cm™') 3087.8, 3063.5, 3029.2, 2919.3, 1737.5, 1623.2, 1115.5, 971.9, 700.1. HRMS calc. for
Ci3HoF> [M-H]+: 203.06778; found, 203.06705.

*sVen
2-(4-methoxybenzyl)benzofuran (2k) 0

Clear colorless liquid. "H NMR (500 MHz, CDCls) § 7.50 — 7.44 (m, 1H), 7.41 (dq, J = 8.1, 0.9 Hz, 1H), 7.28
—7.14 (m, 4H), 6.91 — 6.84 (m, 2H), 6.35 (q, J= 1.0 Hz, 1H), 4.06 (d, J= 1.0 Hz, 2H), 3.81 (s, 3H). °*C NMR
(126 MHz, CDCls) 6 158.5, 158.3, 154.9, 129.9, 129.2, 128.8, 123.3, 122.5, 120.4, 114.0, 110.9, 103.1, 55.3,
34.1. IR wavenumber (cm™') 3033.4, 2997.9, 2954.4, 2933.2, 2905.5, 2834.4, 1510.2, 1300.5. HRMS calc. for
Ci6H140:Na [M+Na]+: 261.08860; found, 261.08815.

N

N

\
2-benzylpyridine® (2I) Z

Clear colorless liquid. "H NMR (500 MHz, CDCls) 8 8.55 (dt, J=4.6, 1.7 Hz, 1H), 7.58 (td, J= 7.7, 1.9 Hz,
1H), 7.34 — 7.25 (m, 4H), 7.25 — 7.18 (m, 1H), 7.11 (dd, J= 7.5, 4.6 Hz, 2H), 4.17 (s, 2H). 3C NMR (126
MHz, CDCl;) § 161.0, 149.3, 139.5, 136.6, 129.1, 128.6, 126.4, 123.1, 121.2, 44.7.

1,4-dibenzylbenzene!? O O O

White solid. 'H NMR (400 MHz, CDCl3) § 7.31 — 7.24 (m, 4H), 7.19 (&, J = 6.4, 1.2 Hz, 6H), 7.10 (s, 4H),
3.95 (s, 4H). 3C NMR (126 MHz, CDCl5) § 141.2, 138.8, 129.0, 128.9, 128.4, 126.0, 41.5.

1,3-dibenzylbenzene O O O

White cloudy oil. "H NMR (400 MHz, CDCls)  7.28 (dd, J = 8.0, 6.6 Hz, 4H), 7.24 — 7.15 (m, 7H), 7.11 —
6.99 (m, 3H), 3.95 (s, 4H). *C NMR (126 MHz, CDCl3) & 141.2, 141.1, 129.6, 128.9, 128.6, 128.4, 126.7,
126.0, 41.9. IR wavenumber (cm™) 3059.4, 3023.8, 2960.7, 2912.2, 2899.5, 2833.3, 722.5, 696.0. HRMS
calc. for CyoHy7 [M-H]J+: 257.13248; found, 257.13182.

1-benzyl-4-fluorobenzene?!® (2m) F I I

Clear colorless liquid. 'H NMR (400 MHz, CDCls) § 7.33 — 7.27 (m, 2H), 7.23 — 7.20 (m, 1H), 7.20 — 7.12
(m, 4H), 7.01 — 6.91 (m, 2H), 3.95 (s, 2H). >C NMR (126 MHz, CDCl;) & 161.4 (d, J = 263.9 Hz) 140.9 (d, J
=1.0 Hz), 136.7 (d, J= 3.2 Hz) 130.3 (d, /= 7.8 Hz) 128.8, 128.5, 126.2, 115.27 (d, J = 21.2 Hz), 41.1.°F
NMR (471 MHz, CDCL3) & -117.4 (t, J = 6.8 Hz).

L,

S12
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Clear colorless liquid. '"H NMR (500 MHz, CDCI3) & 7.15 — 7.08 (m, 4H), 7.02 — 6.93 (m, 4H), 3.92 (s, 2H).
3C NMR (126 MHz, CDCl;) 8 161.5 (d, J = 244 Hz), 136.6 (d, J = 3.8 Hz), 130.2 (d, /= 7.6 Hz), 115.3 (d, J
=21.4 Hz), 40.2. °F NMR (471 MHz, CDCl;) § -110.5 (d, J = 8.4 Hz), -117.2 (dt, J = 8.5, 5.1 Hz).

BoRe
4-benzyl-1,2-difluorobenzene (20) F

Clear colorless liquid. '"H NMR (400 MHz, CDCl3) § 7.35 — 7.27 (m, 2H), 7.26 — 7.20 (m, 1H), 7.19 — 7.12
(m, 2H), 7.06 (dt, J = 10.3, 8.3 Hz, 1H), 6.96 (ddd, J=11.3, 7.6, 2.2 Hz, 1H), 6.92 — 6.86 (m, 1H), 3.93 (s,
2H). *C NMR (126 MHz, CDCl) § 150.2 (dd, J = 75.6, 248.0 Hz), 149.5 (dd, J = 75.6, 248.0 Hz), 140.1,
138.1, 128.8, 128.7, 126.5, 125.1 — 124.4 (m), 117.6 (d, J= 16.6 Hz), 117.0 (d, J = 17.2 Hz), 41.0. '°F NMR
(376 MHz, CDCls) 6 -138.2 (dddd, J=21.2, 11.4, 8.2, 1.4 Hz), -141.9 — -142.1 (m, J=3.8, 11.3 Hz). IR
wavenumber (cm™) 3066.3, 3029.7, 2911.0, 2837.1, 751.3, 715.9. HRMS calc. for C3HoF, [M-H]+:
203.06778; found, 203.06690.

bis(4-chlorophenyl)methane!s (2p) ¢! I I cl

Yellow oil. "H NMR (500 MHz, CDCl3) § 7.34 — 7.23 (m, 4H), 7.15 — 7.07 (m, 4H), 3.92 (s, 2H). 3C NMR
(126 MHz, CDCls) 6 139.0, 132.1, 130.2, 128.8, 40.5.
1-methoxy-4-(4-(trifluoromethyl)benzyl)benzene (2q) FsC | | o~

Clear colorless liquid. '"H NMR (400 MHz, CDCl;) 8 7.53 (d, J = 8.1 Hz, 2H), 7.36 — 7.23 (m, 2H), 7.14 —
7.04 (m, 2H), 6.92 — 6.80 (m, 2H), 3.98 (s, 2H), 3.79 (s, 3H). 13C NMR (126 MHz, CDCl;) & 158.2, 145.7,
132.1,129.9, 129.0, 128.5, 125.4 (q, J = 4.2, 3.6 Hz), 114.1, 55.3, 40.8. '°F NMR (376 MHz, CDCls) § -62.4

(s). IR wavenumber (cm™) 3006.1, 2934.3, 2837.5, 1510.8, 1323.0, 1113.4, 1065.3. HRMS calc. for
C5sH120F; [M-H]J+: 265.08457; found, 265.08389.

bis(4-bromophenyl)methane (2r) Br I I Br

Pale yellow oil, solidify at room temperature.' H NMR (500 MHz, CDCl3) § 7.51 — 7.34 (m, 4H), 7.09 — 6.94
(m, 4H), 3.88 (s, 2H). *C NMR (126 MHz, CDCl;) 5 139.4, 131.6, 130.6, 120.2, 40.6. IR wavenumber (cm™")
2937.2,2919.1, 2851.0, 1483.6, 1066.5, 1009.3, 826.7, 805.2. HRMS calc. for Ci3HoBr, [M-H]+: 322.90655;

found, 322.90871.
Sohe
o
5-benzyl-1,2,3-trimethoxybenzene N
Clear colorless liquid. '"H NMR (400 MHz, CDCl3) & 7.44 — 7.15 (m, 5H), 6.40 (s, 2H), 3.93 (s, 2H), 3.82 (s,

3H), 3.81 (s, 6H). 3C NMR (126 MHz, CDCl;) § 206.9, 153.2, 128.8, 128.5, 126.2, 105.9, 60.9, 56.0, 42.2,
30.9. IR wavenumber (cm™') 2925.4, 1127.3, 1008.4. HRMS calc. for C1¢H1903 [M+H]+: 259.13287; found,

259.13261.
4-propylbenzoic acid®® (2s) HOOCQ/\

White solid. '"H NMR (400 MHz, CDCl3) & 8.06 — 8.00 (m, 2H), 7.33 — 7.24 (m, 2H), 2.73 (g, J= 7.6 Hz,
2H), 1.27 (t, J=7.6 Hz, 3H). *C NMR (126 MHz, CDCl3) 3 171.1, 150.8, 130.4, 128.0, 126.6, 29.0, 15.2.

4-benzylphenol?’ (2ta) Ho

S13



White solid. 'H NMR (400 MHz, CDCl;) & 7.33 — 7.24 (m, 2H), 7.26 — 7.14 (m, 3H), 7.10 — 7.02 (m, 2H),
6.80 — 6.71 (m, 2H), 4.59 (s, 1H), 3.92 (s, 2H). *C NMR (126 MHz, CDCL) § 153.8, 141.5, 133.4, 130.1,
128.8, 128.4, 126.0, 115.3, 41.0.

4-benzylaniline?® (2tb) HN I I

Clear colorless oil. 'H NMR (400 MHz, CDCl3) 6 7.31 — 7.23 (m, 2H), 7.18 (td, J= 5.3, 2.8 Hz, 3H), 7.02 —
6.94 (m, 2H), 6.67 — 6.59 (m, 2H), 3.88 (s, 2H), 3.57 (s, 2H). *C NMR (126 MHz, CDCl;) § 144.5, 141.9,
131.2,129.8, 128.8, 128.3, 125.8, 115.3, 41.1.

4,4'-methylenediphenol®® Ho I I OH

White solid. "H NMR (400 MHz, CD;OD) § 7.08 — 6.82 (m, 4H), 6.82 — 6.41 (m, 4H), 3.75 (s, 2H). 3C NMR
(126 MHz, CD;OD) § 156.5, 134.2, 130.7, 116.1, 41.1, 30.7.

0]

HO
3-benzylbenzoic acid (2u)

White solid. "H NMR (400 MHz, CDCl3) § 7.94 (dt, J=9.1, 1.7 Hz, 2H), 7.46 — 7.34 (m, 2H), 7.34 — 7.26
(m, 2H), 7.26 — 7.15 (m, 3H), 4.04 (s, 2H). '*C NMR (126 MHz, CDCl;) & 171.4, 141.6, 140.3, 134.3, 130.6,
129.6, 128.9, 128.7, 128.6, 128.1, 126.3, 41.7. IR wavenumber (cm'") 3021.6, 299.9, 2916.2, 2849.6, 2671.3,
2561.5, 1683.0. HRMS calc. for C;4sH2NaO, [M+Na]+: 235.0730; found, 235.0725.
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Intens.
1106+

1_25: 335.1978
1.007
0.751
0.50
0.251

2269518
0_00' y | 1 .I. ’

2022-04-35 Li-Gui RG-03-58C ES| +ve.d: +MS, 1.1min #64

Bu

CBu

200 400

800 ' 800 1000 miz

Intens.
w1081
1.251
1.00
0.751

0.501

0.254

0.00 T

335.1573

W +0hA5, 1. Amin #64
B C;HzeNal,, 335.1982

Meas. miz
335.1978 CABH2TN204 335.1965
C19H23NE6 335.1979

CZ1H28MNa02 3351982

= o= FE

lon Formula miz e [ppm]
-3.7

3362010
337.2040
A

336 338 340 miz

mSigma #mSigma Score rdb e Conf N-Rule

159 1 7416 65 even ok
03 289 2 10000 115 even ok
1.1 299 1 10000 75 even ok
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4000 3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
Intens, 2022-04-25 Li-Gui RG-03-56A ES| +ve.d: +M5, 1.4-1.4min #8586
¥10
285.0548
1.25
MeQ, \__j/'x i
SAd!
1.00 — S e
251.1034
0.75
0.50 413.2658 5233212
368,4247
0.25
A b
200 300 400 500 600 miz
Intens W +M5, 1.4-1.4min K85-88
x10d B CooHaoNals, 251.1043
& 251.1034
6
el
257.1712
2
52,1070
. 250.1778 253.1090 N
246 248 250 252 254 256 258 miz
Meas. miz # lon Formula m/z Err[pprrl] mSigma #mSigma Score rdb e Conf N-Rule
2611034 1 C13H11NG 251.1040 54 1 10000 115 even ok
2 C12H15NZO4  251.1026 -32 95 2 B105 65 even ok
1 C15H16Na02  251.1043 32 48 1 10000 75 even ok
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4000 3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
220805-05APCH HRMS-Li-Ruohua Gui-RG-.. 08/05/22 11:32:43

220805-05APCI- HRMS-Li-Ruohua Gui-RG-04-06_220805113243 #199-207 RT: 0.48-0.50 AV: 9 NL: 2.17€8
FTMS + p APCI corona Full ms [150.0000-500.0000]

28512777
10

: Ph

60 /
271.14840 Ph

Relative Abundance

40
287.13333
30:
2
o wsrorsr e Tamgn 2T 20710400 a.13080
167.08576 _183.08076 h N |z19a74st 25452303 26913298 || ) Lo 31517458 338.18658 359.31630 _ 275-21127 h 397.19336 _417.14339 432.69383 445.12080 450 13628 477.25832_490.65292
P I o e L e e L L e e L L L L L e
150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 30 390 400 410 420 430 440 450 460 470 480 430 500
iz
220805-05APCI- HRMS-Li-Ruohua Gul-RG-04-06_220805113243 #199207 RT: 0.480.50 AV: 9 NL: 9777
T: FTMS + p APCI corona Full ms [150.0000-500.0000]
o 271.14840
o
8
8 7
£ 6
2 s
£ 4
@ 3
27215169
2
1
27112512 27126525 27202677 27227805
P L L e o e e B e o o e e e e
27105 27110 27145 27120 27125 27130 27135 27140 27145 27150 27185 | 27160 27165 27170 27175 27180  27is5 27180 27185 | 27200 21205 27210 27215 27220 27225

220805-05APCI- HRMS-Li-Ruohua Gui-RG-04-06_220805113243#199-207 RT: 0.48-0.50 AvV: 9
T: FTMS + p APCI corona Full ms [150.0000-500.0000]
m/z= 271.13892-271.15714

m/z Intensity Relative Resolution Charge Theo. Mass| Delta RDB Composition
(ppm)  equiv.
271.14840 97683528.0 100.00 34248.36 1.00 271.14813 1.01 12.5 Ca1Hio
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220722-05APCI- HRMS-Li-Ruohua Gui-RG-..

3500 3000 2500 2000

Wavenumber cm-1

07/22/22 12:25:37

220722-05APCI- HRMS-Li-Ruohua GuI-RG-03-125HF1 #492-542 RT: 1.16-1.28 AV: 51 NL: 7.06E8
T: FTMS + p APCI corona Full ms [200.0000-500.0000]

a05.22631
00 Ph
< 337.25179
£
k]
& 30723124
b 338.25500
103 21316343 57 17900 s19.20845 33425297 ||
ERECARAN |, 237.07877 25312485 26924731 279.15874 303.21124 ||/ 1, 1), 30 26241 363.26840 37527880 30128167 _ 405.31317 421.26454 420.32387 _ 443.36620 _457.35670 47137053 _ 485.31960_497.29521
T T 7 T T T T r T T T r T T T T T T T T T T T T T T T
200 200 20 2bo 240 | 230 | 260 | 210 | 280 | 200 | b0 | slo | 30 | 30 340 | abo | 30 | ar0 sk | abo | 400 | 410 | 420 | 4l 4o 40 a0 &0 | sbo  4k0 ' b0
miz
220722-05APGI- HRMSLi-Ruohua GUI-RG-03-125HF1 #492.642 RT: 116128 AV: 51 NL: 7.06E8
T: FTMS + p APCI corona Full ms 200.0000-500.0000]
30522631
1005
903
|
g 703
£ ood
2 503
£ 4
k]
& 3 306.22633
B
PE! 30530413
E| 30723124
El 30490480 30508154 30519828 30537514 30570377 30581511 30607992 306.19943 30637612 307.10606
T T T T T T T T T T T T T T T
0ks 3060 3052 3054 3066 3058 3050 062 3064 3066 068 070 072 074 076
iz
220722-05APCI- HRMS-Li-Ruohua Gui-RG-03-125H-F1#492-542 RT: 1.16-1.28 AV: 51
T: FIMS + p APCI corona Full ms [200.0000-500.0000]
n/z= .21277-305.25133
n/z Intensity Relative Resolution Charge Theo. Mass| Delta RDB Composition
(ppm)  equiv.
305.22631 733372224.0 100.00 29638.38 1.00 305.22638  -0.22 9.5/C2
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Wavenumber cm-1
220426-03APCI HRMS-Li-Ruohua Gui-RG-0... 04/26/22 10:01:21
220426.05APC) HRMS-L Ruohua Gul-RG-03.50E 4395402 RT- 097095 AV: 6 SB: 28 003009 NL: 34366
T: FTMS - p APCI corona Full ms [150.0000-500.0000]
20306705
o0
803 219.17510 233.15532
o 263 26885
a0
& 30 201.07217
203 204,07041 21816817 | 220.14727 234.15882 1 1esss | 25918267 265.14878 26097531 | 14 26807
103 oz aporz 15814885 1605000 17101855 17706002 TS 10300090 19017108 | | |z sssne 21505190 ‘Eznfsml T zaewm' | | fzerieise o200 ) 2531004 29733200 0907757 ']
Y R e P L % A e R AR
e
T TS - APC!corons Full ma 150 0000.500.0000]
100
o0
a0
"é 703
3 ood
2 5]
£ 0]
§ 3]
203 204.07041
3 amosane
\ 203.14361 204.03702 204.15186 204.97735_205.07392 205.15984
S o 8 S o 8 ¥ A
e
220426-03APCI HRMS-Li-Ruohua Gui-RG-03-56E#395-402 RT: 0.97-0.98 AV: 8
SB: 28 0.03-0.09
T: FTMS - p APCI corona Full ms [150.0000-500.0000]
m/z= 203.0 0
m/z Intenslty Relative Resolution Charge Theo. Mass Delta RDB Composition
(ppm)  equiv.
203.06705 3481768.8 100.00 35440.10 1.00 203.06778 -3.60 8.5 C13HoF2
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220427-04ESIHRMS-Li-Ruohua Gui-RG-03... 04/27/22 10:57:33

220427-04ES| HRMS-Li-Ruchua Gui-RG-03-738 #768.778 RT: 537530 AV: 11 NL: 1.14E8
T FTMS + p ESI Full ms 150.0000-500.0000]

1005 301.19795 4522410 N
903 \
a0
§ 703 (e}
5 ool 25717176 -
2 s0d
2 4] st TSN sagg 46736001
2 399.30743 429.31814 489.36714
® 303 385.29191
3 171.09894 279.09284 346.22751 415.30242 473.34428
s 30320338 a7.2m622 4473923 i’
169.04684 213.14575 25299924 28109917 / 408.24458 433.27654 / 459.32840 477.30251
10 26108815
1631985 o |sr7g011s_renaners 20091927 gy souze_ zsnrzs0n | ‘h serasses sezagpo | sssaszs | | T s | T i i S
L AN\ A S HHHHHHHHHHHHHuHHHHuH‘uHHHHHHHHHHHHHHHHHHHuHHHHHHHHHHHHUHHHHHHHHHHHHH
DT AR By B So | o %o PRRRRAN
e
220427 04E51 HRMS L Ruohua Gl RG.03738 4766778 RT: 537538 AV: 11 L 7.2488
T FTMS + p ESI Full me 150.0000.500.0000]
100
a0
802
§ 704
£ o]
3 5]
£«
§ 7
2] 26200183
e 261.13026
25105410 262 1325 25225265
2610 2011 2612 2613 2004 2605 2606 2607 2608 2009 2600 2521 2602 2603 2604 2625 2606
e
220427-04ESI HRMS-Li-Ruohua Gui-RG-03- 73]5“ 68-778 RT: 5.37-5.39 AV: 11
T: FTMS + p ESI Full ms
m/z= 261.08186-261.09564
m/z Intensity Relative Resolution| Charge Theo. Mass Delta RDB Composition
(ppm)  equiv.
261.08815 7278741.5 100.00 34251.95 1.00 261.08860 -1.72 9.5/ Ci16H14 02 Na
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220426-04APCIHRMS-Li-Ruohua Gui-RG-0...

04/26/22

10:14:59

220426-04APCI HRMS-Li-Ruohua Gu-RG-O3-56H #176-184 RT: 0.41-0.43 AV: 9 NL: 1.16E9

T: FTMS + p APCI corona Full ms [150.0000-500.0000]

100
%0
" 21647384
§ 70-
2o e
HE 17948557 25713162
o 16708518
2 259 14261
set 10408
10- 237.07865 282.13253 338.34063
165.06918 | | ‘ 193.10080 2rerere |, 2125183 \ I/ LI 2% s0115785 320330 |, ss2zsee | 37110012 39128299 4oy 50541 4056700 43722522 44511879 45626785 46826770 45340913
o go o go o 200 | 210 | 2k | 230 | 280 | 200 260 | 20 2b0 | 200 | 50 | slo | 50 | 50 40 || sbo | 6o | Sto | B0 Gbo | 400 | &l | 40 4o w0 | b0 a0 | 470 | 4o | b0 5o |
e
220426-04APCI HRMS-Li-Ruohua Gui-RG-03-56H#176-184 RT: 0.41-0.43 AV: 9
T: FTMS + p APCI corona Full ms [150.0000-500.0000]
m/z= 281.11514-281.13894
m/z Intensity Relative Resolution Charge Theo. Mass Delta RDB Composition
(ppm)  equiv.
281.12909 359434112.0 100.00 31789.59 1.00 281.12845 2.27 10.5/C17H1702 N2
281.13007 -3.49 11.5 CzoHisNa
220426-04APCI HRMS-Li-Ruohua Gui-RG-03-56H#176-184 RT: 0.41-0.43 AV: 9
T: FTMS + p APCI corona Full ms [150.0000-500.0000]
m/z= 2 .12449-257.13669
m/z Intensity Relative Resolution| Charge Theo. Mass Delta RDB Composition
(ppm) equiv.
257.13182 540994112.0 100.00 32786.08 1.00 257.13248 -2.57 12.5|Cz20 H17
RG-03-60A-F1_PROTON_01 m o
RG-03-60A-F1 B g
T e EnL M NN S EE AR NS ESNMT I I NMO NS S E LD S e = - e
MMANNANNNANNNNNNTA AR S agaaaoaaaa @ ~N wE Qg
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220426.01APCI HRMS-Li-Ruohua Gui-RG-03-56D #265-283 RT: 0.64-0.68 AV: 19 NL: 1.17E7
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RT: 0.64-0.68 AV: 19
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m/z Intensity Relative Resolution| Charge Theo. Mass Delta RDB Composition
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265.08389| 11671075.0 100.00 33269.82 1.00 265.08457  -2.56 8.5/C1sH120F3
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m/z= 259.12429-259.13792
n/z Intensity Relative Resolution| Charge Theo. Mass Delta RDB Composition
(ppm) | equiv.
259.13261 37041412.0 100.00/34239.50 1.00 259.13287  -1.00 7.5¢C
220427-05EST HRMS-Li-Ruohua Gui-RG-03-73A#405-412 RT: 0.96-0.98 AV: 8
SB: 15 0.01-0.04
T: FIMS + p ESI Full ms [150.0000-500.0000]
m/z= 281.10455-281.12109
n/z Intensity Relative Resolution| Charge Theo. Mass Delta RDB Composition
(ppm) | equiv.
281.11447| 285351200.0, 100.00 32858.57 1.00 281.11482 -1.22 7.5/C16H18 03 Na
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Intens. | 2022-04-25 Li-Gui RG-03-65G ESI +ve.d: +MS, 1.4min #86
x105]
235.0725
1.9
1 HO
1.04
0.5
3010750 4157587
1341175 L l i T8 o iseser 9592520
0‘0-' " - L ,l |J..I_|l¢ luh + uL I"“‘l.l [T T LL i J..L " -Illll--llh.lhl . _lLl : iy
200 400 600 800 1000 miz
Intens. | W +MS, 1.4min #86|
x105] B CiaHioNaOy, 235.0730
1 235.0725
1.5
1.0
0.5
236f?5?
0.0 T T — - T T
234 235 236 237 238 miz
Meas. m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
2350725 1 C12H7TNG 2350727 06 224 1 10000 125 even ok
1 C14H12NaO2 2350730 1.8 231 1 10000 &5 even ok
2570545 1 C12HENGENa 257.0546 04 14.6 1 10000 125 even ok
1  C12HEN6Na 257 0546 04 146 1 10000 125 even ok
2 C14H11Na202 257.0549 15 151 2 8761 85 even ok
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IX. Mechanism study
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Scheme 7. In situ *H NMR of Ru-H species
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Scheme 8. Control Experiments
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